instruments and suture material, a laryngoscope for emergency intubation, blood, plasma and saline for i.v.-drip and 35 carefully selected drugs to prevent and treat cardiovascular and respiratory disorders. All first-aid equipment is continuously improved according to the newest standards of medical technology.
In order to guarantee rapid on-the-spot availability the helicopters are per manently stationed at I3 carefully selected airports throughout the country. Alarm is given by dialing the nation-wide emergency code OI 8 I4 I4 14. SRC rescues about a thousand victims a year-about 25 per cent. during the months of July and August. The rescue programme is continuously monitored by radio shortwaves from headquarters in Zurich. Thus we are constantly informed about the helicopters exact location and flight-plan and our patient's condition on board. At the intensive care station all necessary steps can be taken well in advance and surgical measures applied immediately upon the patient's arrival.
At SRC both pilots and rescue vlorkers are well acquainted with medical and surgical first-aid care. 'In order to be entitled to wear the official Red Cross badge they must have accomplished the regular training courses and attended the obligatory practical stages in several intensive care units of our state hospitals. There they are given specific guide-lines allowing them to better evaluate a patient's vital body functions at the scene of the accident.
For practical reasons we distinguish between first and second grade emergency. First grade rescue implies immediate airlift by helicopter from the site of the accident to our spinal care unit. Second grade applies to transport from smaller district hospitals or other countries where the patient has already had initial medical care. Since large distances are involved, we prefer to use aircraft with pressurised cabins, such as Cessna 4I4 and 421 and more recently the rapid Lear Jet 24D (Hagelstein & Molte, 1963) .
Initial measures of resuscitation, such as intravenous administration of blood, plasma or saline, besides respiratory assistance and oxygen therapy should be systematically applied before allowing take-off. External haemorrhage must likewise be under control (Buergi, I963; Hartmann, I965; Goegler, I968; Orbach, I97I). During flight, patients in a critical state are permanently connected to an ECG-monitoring unit. Tetraplegics are never to be carried by air unless they are accompanied by an experienced anaesthetist. In the event of sudden respira tory insufficiency, equipment for tracheal intubation should be immediately available (Pons, I962) .
Two types of stretchers have proved to be particularly helpful for patients with spinal injury-the Ferno-Washington Scoop-Stretcher and the 'multiple lamella' stretcher. Both models totally eliminate rolling and sliding and remove the possibility of aggravation of the original injury which is always likely to occur during a lot of handling involving several transfers. The scoop-stretcher's halves are adjustable in length to accommodate any size patient and can be easily joined and separated by means of a bipolar automatic latch-hinge. For flights over shorter distances the Laerdal Vacuum Mattress has also proved to be very helpful and convenient. It is filled with small expanded plastic balls and forms a firm mold around the patient.
A critical review of all acute cases, which were transferred to our department since the new rescue plan has been put into practice, reveals results that speak for themselves; no more patients died during the transport; the average time required for the rescue operation by air is now around 50 minutes as compared to 4t hours under the former conventional system. Due to comprehensive medical care before and during the flight, the patient's state upon arrival in our hospital has usually already much improved and signs of cardiovascular shock and respira tory insufficiency are exceptional (Weil & Shubin, 1967; Taubenhaus, 1972) . The current concepts of management for spinal cord injury make the best possible use of already existing facilties and modern medical technology. Better information of the public (Hanlon, 1973) , improvements in the interstate communication network (Strange, 1973) and a perfectly coordinated ground-air ambulance service have made the SRC rescue and trauma care programme one of the most efficient in the world.
In conclusion, chances for survival and adequate treatment of patients with acute spinal injury depend on a well-organised alarm system, optimal measures of cardio-respiratory resuscitation at the site of the accident and smooth and rapid transfer by helicopter to a specialised paraplegic centre.
The Chairman speaking on behalf of the meeting congratulated Dr. Hachen on his appointment in Geneva as successor to Dr. Alain Rossier and wished him well in his new appointment. DR. A. G. HARDY (G.B.) . The moral of the story is that if you must have an accident have it in Switzerland. Do you know how much it costs to have a system like that? DR. F. W. MEINECKE (Germany). I have two comments with regard to the European system. Firstly, if the patient is brought immediately from the accident to a spinal unit, one must be aware that there are not enough beds available-probably, in Germany there is needed 1000 more beds in spinal units. The other point is that to go over to another country to pick up a patient is a very good idea. In our country, most of the rescue work is done by the Air Force. However, the Air Force is not allowed to go over Switzerland but has to go over to Austria. DR. J. B. COOK (G.B.). I feel they do things much better than we do. Rather reluctantly I sent for a patient by helicopter from Blackburn the other day and the chap who set off by car at the same time arrived an hour and a half earlier! DR. J. J. WALSH (G.B.). I want to congratulate Dr. Hachen on an excellent paper.
I think we tend to underestimate the value of this very initial treatment of these patients. For many years, as most of you know, Ireland has done the same thing but probably slightly cheaper than in Switzerland. Many many years ago a man called Armstrong, from one of the southern American states, published a paper where he analysed his paraplegics. I think he found 10 percent. of them developed their paraplegia between the accident and getting into hospital. A few of these might have been due to haemor rhages but I think the majority were due to mishandling. Since 1961, I have been most impressed with the very high incidence of incomplete lesions in the Irish Unit, where they send out helicopters as you do. I do think we can't emphasise too much the value of initial treatment. We have been talking today about operations; I think the correct handling in the first few hours is at least as important as any operation you can produce.
CHAIRMAN (DR. D. J. E. CHESHIRE). May I emphasise that from the chair. I am convinced from my own experience, exactly as is Dr. Walsh, that the better the handling system the higher the incidence of incomplete lesions arriving at the acute unit.
DR. HACHEN (Switzerland). On the questions of the costs of these flights, they are not very costly because the country covers only 16,000 square miles. We are a small country, and the average flight, as I said, only takes about 45-50 minutes. The average rescue flight costs about 250 dollars at the present time, which is not excessive. It is usually taken in charge by various insurance companies. DR. A. G. HARDY. What is the average time from the accident to the time you are called? I imagine if someone is at the top of a mountain and has a fall it is going to take a day or so before you are notified. DR. HACHEN. It is exceptional that a patient has an accident unseen or unheard of. Usually, they give us notice half an hour following accidents.
SIR LUDWIG GUTTMANN (G.B.) When we set up our helicopter service at Stoke Mandeville in 1958, this was done with special reference to cervical cases. For these patients it is an absolutely life-saving procedure. I must say our Air Force has done excellent work. Here, in particular, I should like to compliment Mr. Griffiths, who, when serving in the R.A.F., would ring me up, for instance from Cyprus to say-'Can I send you a case immediately?'. Naturally the answer was 'Yes'. The transport by air was perfect and the patient arrived within 4 hours. This service has been taken over for some years by the Health Service and it has certainly improved the number of incomplete lesions and at least has improved the possibility to give immediate and proper treatment. The second point is that it is a fact that most of the patients are transported from the place of accident firstly to the nearest hospital. For many years now we have convinced our orthopaedic or accident colleagues to get in touch with us immediately, and if the patient has some additional injury and cannot be transported the surgeon will ask the spinal specialist about the initial management in the meantine. This has undoubtedly increased the number of patients who come to us with a sterile bladder, because we tell the surgeon or the medical staff 'Don't touch the bladder and don't put a catheter in, just leave the bladder alone for 24 hours and send the patient as soon as he is transportable'. DR. P. DOLLFUS (France). I think here Sir Ludwig has put his finger on the whole
problem. Unfortunately what we are seeing nowadays in France is that general, ortho paedic or traumatological surgeons immediately operate, plate, wire or screw, and the paraplegist is very often asked too late to take the patient. I think that this is a very grave problem and I think it's the ego of the surgeons that in France have pushed the neurosurgeons aside. The traumatological surgeons say: 'We must have the patients immediately, we must treat them immediately.' Well this is a little bit like the Far West -'I will shoot first and ask questions after'. Then they send the patients to me screwed, plated, and in a terrible state. It's all very well to have helicopter service provided it's used to transport patients before they have been screwed!
